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Description 

The invention relates to ablation catheters for 
removing tissue and/or obstructions in body cav- 
ities such as blood or other vessels, ducts, or 
cavities of a body. 

Opening of constricted blood vessels has been 
a problem for many years. Rigid dilator devices, 
balloon dilators, or heated balloon dilators have 
been used. 

U.S. Patent No. 4,709,698 discloses a heatable 
catheter, and EP-A. 337918 discloses an ablation 
catheter according the preamble of claim 1 . 

According to the present invention there is 
provided a catheter as defined in claim 1. 

The catheter is designed to separate an ob- 
struction from the wall of a cavity such as a blood 
vessel by means of an ablation catheter provided 
with at least one arcuately shaped cutting wire 
circumscribing the interior wall of the vessel. The 
cutting edges or edge are intended to contact the 
vessel wall, and movement of the catheter in the 
vessel in the area of an offending obstruction 
causes the matter forming the obstruction to be 
separated from the interior wall of the vessel. The 
part of each wire between discontinuities, or adja- 
cent to one discontinuity is substantially helical and 
is substantially transverse to the longitudinal axis of 
the shaft. The wires form an essentially cylindrical 
configuration for engaging the circumference of the 
inner vessel wall. 

Brief description of the drawings 

FIG.1 is a fragmentary perspective view of an 
ablation catheter, incorporating an embodiment 
of the invention; 

FIG.2 is a side elevation of the device of FIG.1; 
FIG.3 is a partial fragmentary cross section view 
along line 3-3 of FIG.2; 

FIGs .4 through 6 are cross-sectional views of a 
blood vessel with the device in various configu- 
rations; 

FIG.7 is a fragmentary cross-sectional view 
showing various co-operating parts of a catheter 
in accordance with an embodiment; 
FIG. 8 is a fragmentary cross-sectional view of 
an alternative embodiment of the invention; and 
FIG.9 is a schematic representation showing 
various electrical connections. 
In FIG.1, the catheter 100 comprises an elon- 
gated member or shaft 110 for insertion into a 
human body cavity such as a blood or other ves- 
sel, duct or cavity. The shaft is provided, at its 
distal end. with four helically-shaped, flexible wires 
104 forming a wire cage or basket 150. Each of the 
wires 104 comprises an arcuate curved section 105 
formed as a circumferential ly subscribing arc and a 



proximal end extending from the distal end of elon- 
gated member shaft 110 and ultrasound transducer 
101. The wires 104 further each have a distal end 
terminating means such as a hub 103. The catheter 
5 may be percutaneously inserted in a vessel, such 
as a blood vessel, in a standard fashion by the 
well-known method of first inserting a wire guide in 
the vessel and subsequently inserting the catheter 
over the wire guide. FIG.1 shows wire guide 102 
10 extending through central passageway 107 that ex- 
tends longitudinally through hub 103 and through 
longitudinal passageway 1 1 1 in shaft 110. Wire 
guide 102 can alternatively be fixed relative to hub 
103 to allow guide 102 to control movement of the 
15 wires. After the wire guide has been inserted in a 
blood vessel, the catheter may be inserted over the 
wire guide and into the vessel. The flexible cutting 
wires 104 will generally be in contact with the 
interior wall, lining, or surface of the vessel as the 

20 catheter is moved in the vessel. When an obstruc- 
tion in the vessel is reached, the end portion of the 
catheter with the wires 104 is preferably moved 
past the obstruction and then withdrawn. In the 
process of withdrawal, the arcuate curved sections 

25 105 of the wires 104 contact the wall of the vessel 
to separate the obstructing matter from the wall of 
the blood vessel. The wire basket 150 is provided 
with a particulate collecting net formed by a plural- 
ity of threads 112 such as suture material attached 

30 with, for example, a medical grade adhesive to the 
wires 104 at a number of spaced apart positions. 
The net formed by the several threads 112 cap- 
tures the matter separated from the vessel wall by 
the wire basket as the catheter is moved through a 

35 blood vessel or the like. 

Each of the wires 104 comprises a first curved 
or straight section 123 extending from the distal 
end of shaft 110 to a discontinuity such as a corner 
or kink 125. From the discontinuity, the wire ex- 

40 tends laterally outwardly and preferably longitudi- 
nally at an angle determined to form an arcuately 
shaped section 105 designed to engage the inter- 
nal surface of the body cavity when in the oper- 
ative condition. The wire section 105 preferably 

45 subtends an angle of approximately 90 * or less to 
the section 104 to form the discontinuity, although 
it will be appreciated that angles significantly less 
than 90 ■ will suffice. It is required that the section 
105 conforms to the internal dimension of the cav- 

50 ity and the angle is selected to meet that require- 
ment. Each wire can gradually extend longitudinally 
from section 105 to the distal end thereof, or can 
preferably continue as a continuously contacting 
section 105 until a second discontinuity, such as 

55 121, of the wire, from which the wire then pro- 
gresses in a non-contacting section 120 to the 
distal end of each wire. The continuously contact- 
ing section of each wire is substantially helical and 
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subtends an angle to the longitudinal axis of the 
shaft which is substantially or significantly greater 
than the angle subtended by the sections 120, 123. 
The wire 123 at discontinuity 125 is bent to give a 
more lateral component and outward component to 
the direction of the wire. The bend can extend from 
a small angle (such as 5 •) to an angle greater than 
90 • but preferably is approximately 90 ■ or less. 

Section 120 facilitates entry of the catheter in a 
blood vessel and past a constricting obstruction. 
The approximately right angle corners 121 and 125 
are further illustrated in the side elevation of FIG.2. 
The flexible wires 104 may, for example, be stain- 
less steel wires having a diameter in the range of 
0.006" to 0.01 Alternatively, a superelastic metal- 
lic alloy wire may be used having a superelastic 
state above its transformation temperature, such as 
Nitinol, a well-known nickel-titanium alloy. Tantalum 
may also be used or included for greater radiopac- 
ity. 

The curved sections 105 of the four wires are 
formed in an overlapping arrangement which is 
demonstrated in Fig.3, which is a cross section 
along line 3-3 of FIG.2. For the sake of clarity, only 
two of the wires, labelled 131 and 132 in FIG.3, are 
shown. Wire 131 originates at point 133 on the end 
cap transducer 101, and wire 132 originates at 
point 135 on end cap transducer 101. Wire 131 
overlaps wire 132 in a quarter of the circumference 
of the wire basket 150, as shown at 137. In a 
similar manner, wire 132 overlaps a portion of an 
adjacent wire (not shown in FIG.3) originating from 
point 134. The wire originating from point 134 
would similarly overlap a wire originating from point 
136 on end cap transducer 101. In this manner, the 
wire basket presents a circumferentially extending 
cutting surface to the interior wall of a blood vessel 
or the like. 

The degree of overlapping is designed to per- 
mit sufficient expansion of the cage so that the 
wires have continuous contact with the internal 
surface of the body cavity. When expanded fully, 
overlapping may not be required, but is preferred. 

To facilitate insertion of the catheter 100 in an 
obstructed vessel, the catheter may be provided 
with an outer sheath or guiding catheter for con- 
taining the shaft 110 and particularly for maintain- 
ing wire basket 150 in a compressed configuration. 
FIG.4 depicts the shaft 110 and wire basket 150 
contained within sheath 140 and disposed within a 
vessel 211 having an inner wall 210 and constrict- 
ing obstructions 200. In preparation for insertion of 
the catheter, a wire guide 102 is inserted in the 
blood vessel or the like using a well-known 
radiological procedure. The shaft 110 and wire bas- 
ket 150 are inserted over the wire guide while 
positioned within the outer sheath 140. Preferably, 
the sheath is extended beyond a constricted area 



such as that formed by obstructions 200 on the 
inner wall 210 of vessel 211. The sheath 140 is 
withdrawn to allow wire basket 150 to assume an 
expanded configuration as depicted in FIG. 5. The 
5 shaft 110 may then be withdrawn bringing the 
cutting wire sections 105 in contact with the ob- 
structions 200 and causing the matter forming the 
obstructions to be separated from the vessel wall, 
as depicted in FIG. 6. As the matter forming the 

10 obstructions is cut away from the wall, it is col- 
lected in the particulate collecting net formed by 
the several threads 112 extending between the 
cutting wires 104. In this manner, the obstructing 
deposit is separated from the wall of the vessel and 

is the particulate is removed from the vessel as the 
catheter is withdrawn. The threads which form the 
net may be suture or other suitably strong but 
flexible filament which will not interfere with the 
collapsing of the wire basket 150 when it is drawn 

20 into the sheath 140. It is also contemplated that the 
expanded basket may be pushed forward to sepa- 
rate the obstructions from the vessel wall. 

FIG.7 discloses a further enhancement to the 
catheter 100 which provides control over the de- 

25 gree of lateral expansion of the wire basket 150. An 
adjustment rod 160 extends longitudinally through 
shaft 110 as shown in FIG.7. The adjustment rod 
160 has a distal end attached to hub 103 and is 
provided at its proximal end with a cylindrically- 

30 shaped handle 174, including a shoulder 175. The 
rod 160 slideably engages a longitudinally-extend- 
ing passageway 162 in shaft 110. Movement of the 
rod 160 in a direction such that the handle 174 is 
moved away from the shaft 110, causes the hub 

35 103 to be moved toward shaft 110 and causes the 
cutting wires 104 to extend laterally, thereby in- 
creasing the cross-sectional area of the basket 1 50. 
Conversely, as the rod 160 is moved in a direction 
wherein the handle 174 is moved toward the shaft 

40 110, the hub 103 is moved away from the shaft 110 
causing the cutting wires 104 to be expanded lon- 
gitudinally, thereby reducing the cross-sectional 
area of the basket 150. It will be readily apparent 
from the perspective view of FIG.1 that the circum- 

45 ference of the basket 150 will be expanded as hub 
103 is moved in the direction of the shaft 110 and 
that its circumference will be reduced as the hub 
103 is moved away from the shaft 110. The adjust- 
ment rod 160 is provided with graduation markings 

so 172 which correspond to degrees of expansion of 
the basket 150 and may be readily used by a 
physician to expand the basket by a precise 
amount while the basket is disposed internal to a 
vessel. A sliding lock ring 166 engages the tapered 

55 proximal end portion 168 of shaft 110. As the lock 
ring 166 is moved in the direction of the main 
portion of the shaft 110, the end portion 168 of 
shaft 110 will be compressed to maintain the ad- 



3 



5 



EP 0 472 368 B1 



6 



justment rod 160 at a desired position. A wire 
guide 102 is shown disposed in a longitudinally 
extending passageway 170 of the adjustment rod 
160. 

FIG.8 is an alternative embodiment of a net for 5 
collecting particulate 200 resulting from the cutting 
action of the wire basket 150. The net 202 may be 
formed of a gauze material or nylon netting and is 
attached to the cutting wires 104 in the proximity of 
the near 90' corners 121. The net 202 extends w 
longitudinally beyond the hub 103 at the distal end 
of the catheter 100. The net 202 is provided with a 
central opening 201 at its distal end to allow for 
passage of the wire guide 102. 

To enhance the cutting action of the cutting /5 
wires 104 and to melt obstructing material such as 
cholesterol or plaque or ablate soft tissue such as 
the mucosa of a gallbladder, the cutting wires may 
be heated by means of the application of electrical 
current to the cutting wires. This is accomplished 20 
by interconnecting the cutting wires 104 within the 
hub 103, as depicted in schematic of FIG.9. The 
cutting wires 104 are shown connected in pairs by 
means of interconnected electrical conductors 212. 
Instead of using separate conductors, the wires 25 
may be joined for electrical contact in any suitable 
manner. Electrical current may be applied to the 
cutting wires 104 in shaft 110 by electrically con- 
ducting terminals 208 as generally depicted in 
FIG.9. Cutting wires 104 are connected by means 30 
of electrical connector 213 to a switch unit 204 to 
which the appropriate current for such heating pur- 
poses is supplied from cable 206. The amount of 
electrical power and the frequency desired for the 
cutting operation is a matter of choice and will 35 
depend upon the requirements for the particular 
surgery procedure to be performed. The switch 
unit 204 may be any well-known switch configura- 
tion in which input current is supplied to one of 
conductor pairs 212. The return current path in- aq 
eludes the other one of conductor pairs 212. Ac- 
cordingly, in the configuration of this illustrative 
embodiment wherein two interconnected pairs of 
cutting wires are employed, one of the conductor 
pairs 212 will be input current conductors, and the 45 
other one of the conductor pairs will be return 
current conductors. Switch 204 is provided with a 
push button switch 205 which is operative to con- 
nect the input current of the desired magnitude and 
frequency from cable 206 to one of the conductor 50 
pairs 212 while the remaining conductor pair is 
connected to a return current lead of cable 206. 

The cutting action of the cutting wires 104 may 
be further enhanced by vibratory motion. An ultra- 
sonic transducer 203 in end cap transducer 101 is 55 
attached to the cutting wires 104 to impart ultra- 
sonic vibration to the cutting wires. The vibrator 
may be any one of a number of well-known such 



devices and may be conveniently embedded within 
end cap transducer 101 of the shaft 110. Power for 
the transducer is provided by means of a pair of 
wires 209 connected to switch unit 204 and which 
may be interconnected with supply wires, likewise 
provided via cable 206 to switch 204, by operation 
of push button switch 207. The push button switch 
is preferably located near the distal end of the shaft 
1 10 to conveniently allow the surgeon to selectively 
apply heat or vibratory motion to the cutting wires 
104. 

The ablation catheter may b© inserted in the 
fundus of a gallbladder via a retrograde route 
through the common and cystic ducts to ablate the 
mucosa of a gallbladder. The wires of the expand- 
able basket would enlarge to engage the mucosal 
layer and apply radiofrequency current to heat and 
coagulate the mucosal layer. The ablation of the 
mucosal layer is known to prevent the reformation 
of gallbladder stones. Also contemplated is the use 
of the device for removing urinary obstructions in 
the urethra, especially in the prostatic urethra in 
men. Also it is contemplated that polyps in the 
intestinal tract can be removed with this device. 

Claims 

1. An ablation catheter for use in a body cavity, 
such as a blood vessel, or other vessel, or 
duct of a patient, said catheter comprising an 
elongated member (110), at least one wire 

(104) with the proximal end thereof extending 
from the distal end of the elongated member 
and extending to a wire interconnection ar- 
rangement (103) at the distal end of the wire, 
the wire having a helically shaped section 

(105) which when expanded and moved within 
the said cavity serves to engage and move 
along the internal surface of the body cavity in 
order to remove tissue and/or obstructions 
therefrom, CHARACTERISED IN THAT the 
wire has at least one discontinuity (125) from 
which the wire extends laterally to form the 
said helically shaped section with respect to 
the axis of the elongated member, and to 
impart an outward component to the said sec- 
tion in order to increase the peripheral contact 
of the wire with the said internal surface: 

2. A catheter according to claim 1, wherein a 
plurality of wires each similar to the first men- 
tioned wire, extend between the distal end of 
the elongated member and the wire intercon- 
nection arrangement, and wherein each of the 
wires has an arcuately shaped section, the 
plurality of arcuated shaped sections collec- 
tively forming the helically shaped section. 
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3. A catheter according to claim 1 or 2, wherein 
each wire has a second discontinuity with the 
part of the wire between the said one and 
second discontinuities in contact with the said 
internal surface. 

4. A catheter according to claim 2, wherein the 
arcuately shaped sections are in overlapping 
relationship in order to permit expansion and to 
maintain the said peripheral contact. 

5. A catheter according to claim 4, characterised 
in that the said angle is in the region of less 
than 90 •, with each said part forming the 
helically shaped section substantially trans- 
verse to the longitudinal axis of the said mem- 
ber. 

6. A catheter according to claim 2, wherein the 
plurality of wires are in the form of a wire cage, 
and wherein means (160,166) are provided for 
controlling the expansion of the cage, said 
means being mechanically coupled to the 
elongated member and the interconnection ar- 
rangement, whereby the distance between the 
distal end of the elongated member and the 
interconnection arrangement can be control- 
lably varied. 

7. A catheter according to any one preceding 
claim, wherein the elongated member includes 
a hollow passageway (111) therein for insertion 
of a wire guide (102), and wherein the wire 
guide can extend through or be fixed to the 
interconnection arrangement. 

8. A catheter according to any one preceding 
claim, wherein each wire is electrically conduc- 
tive and connected so that it can be heated to 
facilitate removal of said tissue. 

9. A catheter according to any one preceding 
claim, wherein vibratory means (101) is pro- 
vided in contact with each wire (104) to impart 
vibratory motion thereto. 

10. A catheter according to any one preceding 
claim, further comprising an outer sheath (140) 
having a longitudinal passageway therethrough 
for containing the elongated member and the 
wire cage during insertion of the latter into the 
cavity. 

11. A catheter according to any one preceding 
claim as appendant to claim 2, wherein a col- 
lapsible net (202) is attached to the cage to 
collect tissue when removed from the cavity by 
the wires of the cage. 



Patentanspruche 

1. Katheter zur Ablation zur Verwendung in einer 
Korperhohle wie z.B. einem BlutgefaS oder 

5 anderen Gefafl Oder Gang eines Patienten, wo- 

bei der Katheter ein langliches Glied (110) und 
mindestens einen Draht (104) umfaflt, dessen 
proximales Ende sich vom distalen Ende des 
langlichen Glieds und zu einer Drahtverbin- 

w dungsanordnung (103) am distalen Ende des 

Drahts erstreckt, wobei der Draht einen schrau- 
benformigen Abschnitt (105) aufweist, der, 
wenn er innerhalb der Hohle ausgedehnt und 
bewegt wird. dazu dient. die Innenflache der 

75 Korperhohle in Eingriff zu nehmen und sich 

daran entlang zu bewegen, um Gewebe 
und/oder VerschlUsse bzw. Stauungen davon 
zu entfernen, dadurch gekennzeichnet, daS der 
Draht mindestens eine Diskontinuitat (125) auf- 

20 weist, von wo aus sich der Draht seitlich er- 

streckt, um den schraubenfdrmigen Abschnitt 
gegenuber der Achse des langlichen Glieds zu 
bilden, und um diesem Abschnitt zur Erhohung 
der Umfangsberuhrung des Drahtes mit der 

25 Innenflache eine nach auSen gerichtete Kom- 

ponente zu verleihen. 

2. Katheter nach Anspruch 1, bei dem sich eine 
Mehrzahl von Drahten, die jeweils dem zuerst 

30 erwahnten Draht ahneln, zwischen dem dista- 

len Ende des langlichen Glieds und der Draht- 
verbindungsanordnung erstreckt, und bei dem 
jeder der Drahte. einen bogenformigen Ab- 
schnitt aufweist, wobei die Mehrzahl von bo- 

35 genformigen Abschnitten zusammen den 

schraubenformigen Abschnitt bildet. 

3. Katheter nach Anspruch 1 oder 2, bei dem 
jeder Draht eine zweite Diskontinuitat aufweist, 

40 wobei der Teii des Drahts zwischen den einen 

und zweiten Diskontinuitaten mit der Innenfla- 
che in Beruhrung steht. 

4. Katheter nach Anspruch 2, bei dem die bogen- 
45 formigen Abschnitte in sich Uberlappender Be- 

ziehung stehen, um Ausdehnung zu gestatten 
und die Umfangsberuhrung aufrechtzuerhalten. 

5. Katheter nach Anspruch 4, dadurch gekenn- 
50 zeichnet, dafl der Winkel im Bereich von unter 

90* liegt, wobei jedes besagte Teil den 
schraubenformigen Abschnitt im wesentlichen 
quer zur LSngsachse des Glieds bildet. 

55 6. Katheter nach Anspruch 2, bei dem die Mehr- 
zahl von Drahten in Form eines Drahtkafigs 
vorliegt und bei dem Mittel (160, 166) zur 
Steuerung der Ausdehnung des Kafigs vorlie- 
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gen, wobei die Mittel mechanisch an das lang- 
liche Glied und die Verbindungsanordnung ge- 
koppelt sind, wodurch der Abstand zwischen 
dem distaien Ende des langiichen Glieds und 
der Verbindungsanordnung steuerbar geandert 5 
werden kann. 

7. Katheter nach einem der vorhergehenden An- 
spruche, bei dem das langliche Glied darin 
einen hohlen Durchgang (111) zur EinfUhrung 10 
einer Drahtfuhrung (102) enthalt und bei dem 
sich die Drahtfuhrung durch die Verbindungs- 
anordnung erstrecken Oder daran befestigt sein 
kann. 

75 

a Katheter nach einem der vorhergehenden An- 
spruche, bei dem jeder Draht elektrisch leitend 
und so angeschiossen ist daB er erwarmt wer- 
den kann, urn Entfernung des Gewebes zu 
erleichtern. 20 

9. Katheter nach einem der vorhergehenden An- 
spruche, bei dem ein Schwingungsmittel (101) 
in BerUhrung mit jedem Draht (104) vorgese- 

hen ist, urn diesen in Schwingungsbewegung 25 
zu versetzen. 

10. Katheter nach einem der vorhergehenden An- 
spruche, der weiterhin eine auBere HOIte (140) 
umfaflt, die dadurch einen langiichen Durch- 30 
gang zur Aufnahme des langiichen Glieds und 

des Drahtkafigs beim EinfQhren letzterer in die 
Hohle aufweist. 

11. Katheter nach einem der vorhergehenden An- 35 
spruche, sofern sie von Anspruch 2 abhangig 
sind, bei dem ein zusammenfaltbares Netz 
(202) an dem Kafig befestigt ist, urn Gewebe 
aufzufangen, wenn dieses durch die Drahte 

des KMfigs von der H6hle entfernt wurde. 40 

Revendications 

1. Catheter d'ablation destine a r utilisation dans 
une cavite du corps, telle qu'un vaisseau san- 45 
guin, ou un autre vaisseau, ou conduit d'un 
patient, ledit catheter comprenant un organe 
allonge (110), au moins un fil (104) dont Pex- 
tremite proximale s'etend depuis Pextremite 
distale de Porgane allonge, et s'etendant jus- so 
qu'a un arrangement de raccordement de fil 
(103) a Pextremite distale du fil, le fil ayant une 
section de forme he'licoVdale (105) qui, lors- 
qu'elle est £largie et deplacee dans ladite cavi- 
ty, sert a venir en prise avec et a se d6placer 55 
ie long de la surface interne de la cavite du 
corps afin d'enlever de celle-ci des tissus et/ou 
des obstructions, caractgrise" en ce que le fil 



presente au moins une discontinuity (125) de- 
puis laquelle le fil s'etend lateValement pour 
former ladite section de forme helicoVdale, par 
rapport a Paxe de Porgane allonge\ et pour 
confeVer a ladite section une composante diri- 
g£e vers PexteVieur afin d'augmenter le contact 
peripherique du fil avec ladite surface interne. 

2. Catheter selon la revendication 1, dans lequel 
une pluraiite de fits, tous similaires au premier 
fil mentionne\ s'6tendent entre Pextremite" dis- 
tale de I'organe allonge et Parrangement de 
raccordement de fil. et dans lequel chacun des 
fiis a une section en forme d'arc, la pluraiite de 
sections en forme d'arc formant collect! vement 
la section de forme helicoVdale. 

3. Catheter selon la revendication 1 ou 2, dans 
lequel chaque fil presente une seconde dis- 
continuity, la partie du ftl entre ladite premiere 
et ladite seconde discontinues etant en 
contact avec ladite surface interne. 

4. Cath&er selon la revendication 2, dans lequel 
les sections en forme d'arc se recouvrent de 
maniere a permettre leur expansion et a main- 
tenir ledit contact peripherique. 

5. Catheter selon la revendication 4, caracterise 
en ce que ledit angle est de Pordre de moins 
de 90 • t chaque dite partie formant la section 
de forme helicoVdale etant substantiellement 
transversale a Paxe longitudinal dudit organe. 

6. Catheter selon la revendication 2, dans lequel 
la pluraiite de fils a la forme d'une cage de fils, 
et dans lequel des moyens (160, 166) sont 
prevus pour controler ['expansion de la cage, 
lesdits moyens 6tant couples m£caniquement 
a Porgane allonge" et a Parrangement de rac- 
cordement, la distance entre Pextremite" distale 
de Porgane allonge et Parrangement de raccor- 
dement pouvant ainsi etre vartee de maniere 
controlable. 

7. Catheter selon Pune quelconque des revendi- 
cations pnicedentes, dans lequel Porgane al- 
longe comporte un passage creux (111) dans 
celui-ci pour Pinsertion d'un Element de guida- 
ge des fils (102), et dans lequel lament de 
guidage des fils peut s'£tendre a travers, ou 
§tre fixe" a Parrangement de raccordement. 

8. Catheter selon Pune quelconque des revendi- 
cations pr£c£dentes, dans lequel chaque fil est 
conducteur de Pelectricite et raccorde de ma- 
niere a pouvoir etre chauffe" pour faciliter le 
retrait desdits tissus. 
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9. Catheter selon Tune quelconque des revendi- 
cations pr£c€dentes, dans iequei un moyen 
vibratoire (101) est prevu en contact avec cha- 
que fil (104) pour lui conferer un mouvement 
vibratoire. 5 

10. Catheter selon Tune quelconque des revendi- 
cations pnicedentes, comprenant en outre une 
gaine exterieure (140) ayant un passage longi- 
tudinal a travers celle-ci, pour contenir Torgane 10 
aliongg et la cage de fils lors de ('insertion de 
cette derniere dans la cavitS. 

11. Catheter selon Tune quelconque des revendi- 
cations pr6c6dentes dependant de la revendi- 15 
cation 2, dans lequel un filet pliable (202) est 
attach^ a la cage pour collector des tissus 
lorsqu'ils sont retires de la cavitg par les fils de 

la cage. 

20 
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